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PTC will be a “terrible waste of money,” and President 
Barack Obama should junk the idea. 

Union Pacific’s CEO Jim Young  

“PTC systems also enable a railroad to run scheduled 
operations and provide improved running time, greater 
running time reliability, higher asset utilization, and 
greater track capacity.”                                   FRA Website 

PTC would likely cost railroads between $9.5 billion and 
$13.1 billion . . .  and . . . Implementing PTC would result 
in $440 million to $674 million in safety benefits over a 
20-year period.          FRA Analysis noted in GAO 11-133, Dec 2010 
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“The spectrum (to be used for PTC) must be in the 
217-220 MHz range.”      APTA’s submission to WT Docket No. 

11-79 

“(PTC) will be deployed with multiple wireless 
networks  including 220 MHz  WiFi  cellular and 
satellite”   Mandated PTC Development Plan for UP’s PTC platform 

“(FCC) should evaluate its inventory of spectrum in the 
217.6 – 222 MHz range (keeping in mind the need for 
contiguous 25 KHz channels”  

PTC-220’s submission to WT Docket No. 11-79   

Referrals to past and current advanced train control 
systems where the associated wireless spectrum was 
insufficient or is extremely critical, respectively 

PTC-220’s submission to WT Docket No. 11-79   
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PTC’s mandate provides no specifications as to 
frequencies. PTC-220’s band is NOT the only choice 
for freight or passenger operators. 

PTC’s on-board platform provides for multiple bands 
to be used, including other VHF, cellular, and WiFi. 

Software Defined Radio can provide an additional 
level of cost effective spectrum utilization, but is not 
being considered. 

The railroads have several bands that are not being 
used efficiently 

160  is being converted to conventional narrowband and not 
trunked 

900  is not being used for the advanced train control purpose 
for which the spectrum was given by the FCC 

44 is owned by PTC-220 (via Meteorcomm) and is only used 
by BNSF – which initially planned to use it for PTC 
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10 

STB 
Revenue 
Definition 

$ Million 

# 
ANNUAL 

REVENUE, 

$ Billion 

Class 1* > 250  7* 45 

Regional 20       250 36 2 

Local / 
Switch 

< 20 510 1.5 

* BNSF,  CSX,  Grand Trunk (CN) ,  KCS, NS,  Soo (CPR), UP 
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11 

Class I’s Route Miles* Locomotives 

BNSF 32,000 6,300 

C S X 22,000 3,700 

N S 21,200 3,800 

U P 32,400 8,100 
Grand Trunk (CN)       

+   Soo (CPR) 
?   ? 

KCS 3,100 400 

Total ~140,000 22,800 
 

 

* Route miles are individual tracks.   This is not Miles of Road  

 which does not include multiple track configurations. 
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NO Transcontinental Railroad at this point 
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Extensive analog 160 Mhz platform (primarily voice) 

  140,000  portables 

    17,000  VHF base stations 

      1,000  UHF base stations 

    52,000  mobiles 

    30,000  locomotives 
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Extensive analog 160 Mhz platform (primarily voice) 

  6 pairs nationwide at 900 given to the railroad’s for 
 advanced train control systems, but now used for 
 business and low-safety systems - explained later 

  6 pairs nationwide at 450 UHF for End of Train (EOT) 

  Purchased 5 pairs at 220 MHz band for Remote Control 
 Locomotive (RCL) + ?   

  UP / NS purchased additional 220 prior to the mandate 
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 UP & NS purchased 220 spectrum prior to mandate. 

 CSX & BNSF were persuaded to use 220 for the sake 
 of PTC interoperability, even though they had 
 selected other wireless, e.g., cellular and 44. 

 220 decision was not based upon data requirements in 
 that no credible data analyses had been performed. 
  

 The use of VHF refarming and trunked operation was 
 not considered – vendor influence ? 
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           September 2008: Chatsworth, CA  
       Metrolink passed red signal & collided with UP 
    25 passenger deaths 

 
 
The Rail Safety Improvement Act of 2008 was created 
and signed by President Bush in less than 2 months 

 All mainlines of Class I freight carriers with at least 5MGT 
 that handle any amount of  hazardous materials 

  All mainlines that have regularly-scheduled commuter or 
 intercity passenger trains 

  Any lines designated by the Secretary of Transportation 
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“  will provide for interoperability of the system 
with movements of train of other railroad 
carriers over its lines.” 

 
defined as “ the ability to control locomotives of 

the host railroad and tenant railroad to 
communicate with and respond to the 
positive train control system, including 
uninterrupted movements over property 
boundaries” 
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  Agreement signed by BNSF, CSX, NS,  
  & UP to establish PTC interoperability 
 standards 

  CN, CP, & Amtrak also involved 

  Passenger operations have not been involved 

  Suppliers sit on the sidelines and watch 
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THERE ARE ABSOLUTELY NONE 

 
. . . including WIRELESS 
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Actually , the pursuit of PTC began with 

 

  February 1996: Silver Spring, Md   
     Marc passed red signal & collided with 

 Amtrak  

    11 passenger deaths 
 
 
 
 

Hired by CSX  to 
develop the first 

Overlay 
PTC system 
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Traffic Control Systems 
 provides for the integrity of train movements 

 
 

Enforcement Systems        
  prevents errors by train crews 

 
 

Advanced Traffic Control / Management 
     improves the efficiencies of railroad operations 
 
 

e.g., PTC 
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Control 
Points 

Code line 

Dispatch 
System 

block 

The 900 Mhz band 
has been used to 

replace much of this 
wired infrastructure 
with a wireless one 
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Dark Territory 

Movement authority ( a.k.a. warrant)  
provided verbally by train dispatcher  

via radio. No signals involved. 

Mile Post 
A 

Mile Post 
B 
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Moving Block 

RR s version of Process Control, i.e., 
a vital system that continuously 
advances authority based upon  

train position - THE most demanding  
application for wireless data. 

The ULTIMATE  
Traffic Control & Traffic 
Management Approach 
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ACSES and freight PTC are two totally 
different concepts with similar functionality,  
but totally different wireless requirements 
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1. Movement authorities are generated by 
traffic control equipment at the wayside 
(signaled) or via the dispatcher (dark). 

Signals 

Dispatch 
Office 
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2. Authority parameters (a.k.a. targets) are 
sent to Locomotive ‘s PTC platform via 
wireless. 

Signal Territory 

Signals 

Dispatch 
Office 
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3. On-board PTC monitors train’s compliance to targets 
to detect potential authority violations and alert crew 
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4. If alerts not handled properly, 
then enforcement is made  

    to avoid likely violation. 
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4. If alerts not handled properly, 
then enforcement is made  

    to avoid likely violation. 

If PTC fails in 
route, the railroad 

does not stop  
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30 * 

Moderate 
Data

Frequent 
Pings 70  

Intense  
Data

Intense  
Data 0 

* Rough estimate based upon 45 / 55 split of trackage 
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Advanced Traffic 
Management 

PTC 

Best 
Would be 

Nice 

Tremendous Modest * 

YES NO! 

* excluding track data base downloads which are 

 handled normally by WiFi in the yards 

In FCC Docket 11-79 (See also the black-white 6-up version for some "animated' text not in this color version.) Page 38 of 63



Office  
Segment 

Wayside  
Segment 
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Wayside Interface Units provide 
PTC data via wireless or code line. 
For reasons not fully understood, 
most railroads are using wireless 
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Office  
Segment 

Wayside  
Segment 

 Locomotive  
Segment 
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Train 
Management 

Computer 

Mobile Access Router  
handles  

multiple  

wireless paths 
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ISSUES 

PURPOSE 
Provides PTC functional logic (PTC is locomotive-centric) as 

well as wireless options.  

 Currently, there is only one provider of the TMC due to  the 
 exclusivity of the source code (programmed logic). 

 ITC promotes 220MHz as the only spectrum that can be 
 used for wireless of PTC parameters (targets). In fact, this is not 
 the case given the availability of the MAR. 

 
 Technologies and spectrum are available that permits other 
 options for passenger operations on their own property. 
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Office  
Segment 

Locomotive  
Segment 

Wayside  
Segment 
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ISSUES 

PURPOSE 
Provides communication links between the WIUs, 
locomotive, and office components 

 Most Class Is, but not all, are determined to use a RR-
 designed 220 MHz protocol. 

 Passenger operators are being pressured to use 220 
 MHz, even though MAR provides for flexibility. 

 Technologies (e.g. Software Defined Radio) and other 
 spectrum exists that invalidates the 220 –only position 
 that has been perceived by passenger operators and 
 others. 

  Amtrak’s communication selection for ACSES / NEC is 
 proprietary suggesting a restriction in competition. 
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EQUIPMENT 
   FREIGHT:   

70,000 track miles covered 
17,000 locomotive units   
50,000 WIU’s  +  
220 MHz wireless network 

   

   COMMUTERS:   
   4,100 vehicle units 
    different wireless possibilities 
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COSTS 
 FRA’s 2009 Estimate:  $9.5 – 13.1 billion 

 
 

 
 

BENEFITS 

 FRA’s 2010 Estimate:  $440 - 674 million  

      over 20 years 

*  As reported in GAO report Rail Safety, December 2010, GAO-11-33 

20 to 1  
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1. Ron Lindsey, “An analysis of the Opportunities for Wireless Technologies in 
 Passenger and Freight Rail Operations”, FRA, December 2007 

2. Ron Lindsey, “Wireless for Railroads, Skybridge Spectrum Foundation, 

 January 2011 

* 
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Low Med High 

Moving Block X 

Proactive Traffic Mgmt X 

Flexible Block X 

Digital Authorities X 

PTC X 
Communication Based 

Signaling X 

Remote Switch X 

Yard Loco Tracking X 

Train Pacing X 

Low Med High 

Mainline Work Order X 

Industrial Work Order X 

Loco Diagnostics X 

Track Data Base X 

Locomotive Fueling X 

M of W Monitoring X 

Industry Loco Tracking X 

EIC Authority X 

Applications Require Different Data 
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Low Med High 

Mainline Work Order $ 

Industrial Work Order $ 

Loco Diagnostics $ 

Track Data Base $ 

Locomotive Fueling $ 

M of W Monitoring $ 

Industry Loco Tracking $ 

EIC Authority $ 

Low Med High 

Moving Block $ 

Proactive Traffic Mgmt $ 

Flexible Block $ 

Digital Authorities $ 

PTC $ 

Communication Based 
Signaling $ 

Remote Switch $ 

Yard Loco Tracking $ 

Train Pacing $ 

Applications Have Different Values 
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VALUE 
LOW MEDIUM HIGH 

D
A
T
A 

LOW 
EIC Authority 

Loco – Foreign 
Remote Switch 
Loco Fueling 

Proactive 
Management 

MEDIUM 
PTC 

MofW Monitor 

Pacing 
Mainline WO 
Industrial WO 
Loco Health 

Flexible Block 
Digital -

Authorities 

HIGH 
Moving Block-

EAST 
Moving Block-

WEST 

PROACTIVE 
MANAGEMENT 
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VALUE 
LOW MEDIUM HIGH 

D
A
T
A 

LOW 
EIC Authority 

Loco – Foreign 
Remote Switch 
Loco Fueling 

Proactive 
Mgmt. 

MEDIUM 
PTC 

MofW Monitor 

Pacing 
Mainline WO 
Industrial WO 
Loco Health 

Flexible 
Block 

Digital -
Authorities 

 

HIGH 
Moving Block-

EAST 
Moving 

Block-WEST   RR s Data FOCUS 

RR s 
Function 

Focus 
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Inter-City (mainline) 

Metropolitan 

Terminal / Yard 

Group 

Monitor 

Voice 

Page 

Transaction 

Data Transfer 

Loose Control 

Tight Control 

COVERAGE THROUGHPUT (think function) 
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INTER-CITY METRO FACILITY GROUP 

MONITOR     

VOICE     

PAGING     

TRANSACTION     

DATA TRANSFER     

LOOSE CONTROL     

TIGHT CONTROL     

 

 
    

 1 2 3 4 

 5 6 7 8 

 9 10 11 12 

 13 14 15 16 

 17 18 19 20 

 21 22 23 24 

 25 26 27 28 

 

28 different possible combinations of coverage / function 

 28 different possible wireless solutions 

 28 different possible wireless strategies 

COVERAGE 
T

H
R

O
U

G
H

P
U

T
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INTER-CITY METRO FACILITY GROUP 

MONITOR 1 2 3 4 

VOICE 5 6 7 8 

PAGING 9 10 11 12 

TRANSACTION 13 14 15 16 

DATA TRANSFER 17 18 19 20 

LOOSE CONTROL 21 22 23 24 

TIGHT CONTROL 25 26 27 28 

 

MONITOR 

YARD 
PLATFORM 

MOBILE 
PLATFORM 

S C A D A  (e.g., code line) 

TRAFFIC CONTROL 

INTRA 
CREW 

or 

INTRA 
TRAIN 

COVERAGE 

T
H

R
O

U
G

H
P

U
T
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  Freight Mainline 

  Freight High Density Mainline 

  Dark Territory 

  Metropolitan Freight 

  Metropolitan Passenger 
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Based upon the submissions to FCC’s 
Docket 11-79, there has not been credible 
data models developed for PTC. 

Each wireless corridor needs its own 
analysis 

 

Only CSX is known to be taking on the 
challenge of most effectively deploying 
220 by the consideration of 
complementary alternatives. 
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Arguably, the greatest value of the expenditure being 
made by the freight railroads for PTC is the availability of 
an industry-wide wireless network 
 

However,  
  they have yet to develop a strategy on how to use the network. 

  they have yet to provide the various data models that are 
 appropriate for PTC 

  the railroads have chosen to use conventional refarmed 160 
 instead of trunked 

  they have not put the 44 (Meteorcomm) or 900 spectrum bands 
 into the pot for consideration. 
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  Did  the PTC mandate require any  specific technology, 
 including 220? 

          No! The mandate stated functional and operational issues. 

  Did the PTC mandate drive the search  for 220? 

          No! UP and NS had purchased the spectrum before the       
    mandate. CSX and BNSF were using other wireless, both 
    private and commercial. 

  Is 220 the one & only spectrum that will support PTC? 

     No! The MAR on-board provides for multiple wireless routes   
    and SDR provides for multiple spectrum / protocols with the 
    same unit. The MAR is already handling 220, WiFi, and cellular. 
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  Will the current amount of 220 owned by PTC-220 service the 
 freight PTC requirements? 

          Yes! Although no data analyses had been provided at the time of  
   the FCC submissions, we believe that the current 220 is more 
   than enough for freight operations with or without consideration of 
   other wireless paths that can be provided via the MAR. 

  Will the current amount of 220 owned by PTC-220 service the 
 passenger PTC requirements? 

          Unknown 

  Are there alternatives to the current 220 for the passenger 
 operations? 

     Yes!  The alternatives are numerous especially in the light of the 
   MAR and Software Defined Radio 
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  Do the railroads have a strategic position on how they will use the  
 current or expanded 220, e.g., can and will the railroads use  
 current or additional 220 for more than just PTC?   

          No!  If there are strategies in individual railroads, then they 
   have not  been made public.  Clearly, there is no strategy as 
   to how the network  will service the industry as a whole. 

  Are the passenger operators in a position to determine their wireless 
 requirements and deal with the freight railroads as to the 220? 

          Not Really  Several roads have done significant analyses, 
   apparently,  but based upon their FCC submissions they are 
   under the impression that they must go with 220  and bring 
   their own to the table 

  Are there alternatives to current 220 for the passenger operations? 

     Yes!  The alternatives are numerous especially in the light of 
   the MAR  and SDR 
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Railroads are making significant advances in their use of 
wireless to advance the safety and efficiency of their 
operations.  

However, data models should be provided by railroads to 
justify their request for  additional spectrum, 220 or  other, for 
railroad operations. 

Many passenger operations are not being properly represented 
as to their wireless requirements for wireless relative to PTC 

PTC should not be considered in the same light of past and 
future railroad requirements that deal with advanced traffic 
control & management systems (as mentioned in PTC-220’s 
submission to FCC’s Docket 11-79). 

The industry could benefit from the development of an overall 
wireless strategy that services the broad range of business and 
safety applications for railroads, both individually, and 
collectively as an industry. 
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